Abstract. -Chirality domains, within a helimagnet nucleated from the ferromagnetic phase, are shown to originate in the Bloch walls. Thermal cyclings suggest that these walls retain the chirality of the spiral domain. These stripe domains can be unstable on increasing the temperature, tending to those obtained from cooling from the paramagnetic phase.
Chirality domains, regions where the helimagnetic spiral turns clockwise in one domain and counter clockwise in its immediate neighbours, were first observed by polarized neutron topography in Tb [I] . This investigation was extended to Ho [2] and MnP [3] . "Pdomains" with irregular walls appear when the sample is cooled from the paramagnetic phase, whereas stripe shaped "F-domains" with walls parallel t o the ferromagnetic magnetization occur if the helimagnetic a phase is reached from a ferromagnetic one. In this paper we investigate the behaviour of the F-type domains on cooling through the first-order ferro-helimagnetic transition with or without field (for MnP), or as a function of the temperature (for Tb).
MnP has a helimagnetic structure in zero field below
. Above T, it transforms into a ferromagnetic phase which exists up to a Curie temperature of 291 K. The material is orthorhombic with c the easy magnetic direction, the helix axis being parallel to the magnetically hard a axis. Figure 1 shows several topographs of a 0.3 mm thick (010) piatelet of MnP. All topographs were made a t T = 20 K, in the helical phase. At this temperature the critical field required to restore ferromagnetism is 0.2 T along c. The topographs were carried out on the diffractometer S20 a t ILL using a neutron beam along the helix axis with a wavelength of 1 , 7 A, and recorded on X-ray film backed by a 1 5 7~d foil, acting as a n -, B converter, set across the diffracted beam.
Exposure times of 10 hours were normally required. Given the above scattering geometry only one type of chirality domains contributes, for a given polarization and magnetic satellite peak, to diffraction, and is thus imaged on the topograph.
Figures l a and b show the topographs performed, in zero applied field, using the 2 + qOO magnetic satellite reflection, which show the chirality domains. One type of domain diffracts neutrons with "plus" polarization in la, the other type is imaged, with "minus" neutrons in lb. The domains are stripes parallel to the easy c direction, their widths being on the limit of resolution of the technique ( w 60 pm). cooled from room temperature, with no applied field, "plus" and "minus" polarizations c, d) cooled in 7 x T e) warmed immediately after the previous topograph to the ferromagnetic phase and cooled in zero field.
This stripe domain structure is produced as the sample is cooled through T, and has been explained in terms of the divergence of the Bloch walls, which are themselves helical in nature and constitute nucleation centres for the helimagnetic phase [3, 4, the structure with.large domains, when cycling to the ' ' ferromagnetic phase and b a~k without applied field:
the domains remain rather large (Fig. le) . The small domains were recovered after performing a thermai cycle where the highest temperature reached was in the paramagnetic phase. These facts suggest that the Bloch walls which form in the ferromagnetic phase retain the chirality of the spiral domain that existed in that particular portion of the sample. Hence on recooling to the spiral phase, even in zero field the large chirality domains will persist as the helimagnetic seeds which nucleate in the Bloch walls display the same chirality for neighbouring walls. This mechanism does not hold any more when warming to the paramagnetic phase, and the original small chirality domain pattern is regained on cooling. In terbium it is possible to enter the spiral phase from either a ferro or paramagnetic phase (T, = 221 K and TN= 229 K). The typical P-domain pattern is observed at 225 K (Fig. 2a) -Chirality domains in Tb, 0002-q magnetic satellite a) "P" domain pattern, T = 225 K;"plus" polarization and (C F )I domain patterns after warming to Tc+2 K b) "minus" and C ) "plus" polarization, and to T, + 8 K d) "minus" and e) "plus" polarization.
while retaining a nearly stripe shape, transform into bigger ones (Fig. 2d , e) which could be reminiscent of the P-domain structure (Figs. 2a and 2e ). These domains persist upon recooling the sample to 223 K.
The P-domain pattern, in contrast, does not appear to change as a function of temperature in the spiral phase. This stability is probably related t o the more puzzling behaviour exhibited by chirality domains, the memory effect of the domain patterns, a given region of the sample always displaying the same chirality [l, 2, 31.
